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The present invention relates to a flexible conveyor comprising a carrying structur-js • 
and a conveyor belt where the upper side is defined by the loadix^ surfece of the 
conveyor belt 

5 A typical conveyor emprises a caxiying structure ^ch is a structure around whid^ 
the belt is arranged The carrying structure is usually made up of a stiff construction, 
for example made from steel, defining the padi along which the conveyor belt will 
have to travel. In order to be able to convey goods on the conveyor belt, the caxzyinfj; 
stnicmre comprises a support structure for the belt so that the belt will be able to travel 
10 in a substantially horizontal or slightly inclined fbnvaid direction. 

The conveyor belt can be in the shape of any suitable belt construction. If it i:; 
desirable to have a conveyor which conveys goods in a straight line, biit at differenl: 
levels, conveyor belts made fiom a plastic material can be used, optionally reinforcecL 
1 S with glass fibres or plastic fibres. 

In other applications where the conveyor belt needs to convey goods through, fo::* 
example, an S-shaped curve, it is necessary to use side-flexing conveyor belts. Side 
flexing conveyor belts usually consist of a number of interconnected chain links whicli. 

20 are intercoxmected by means of pins. The adjacent chain links having usually oval - 
shaped s^ertures in protrusioiss which apertures are brought into overlappini;. 
relatioiiship with is^ertures in an adjacent chain link in such a way ftat the pin can b«$ 
inserted and thmby coxmect with an adjacent chain link in a hinge-like manner. Thesi;* 
conveyor belts are naturally also usable in conveyors for straight lines where there is a 

25 cbange in elevation during the travdi course of the conveyor belt. 

Both of the above-mendoned ^es can be used in prodvction lines where the good-: 
need to be conveyed fix>m one fixed process station to anodier fixed process station. If j, 
however, the goods tor one reason or die other, need to be sorted so that one type of 
30 goods goes in one direction and another type of goods goes in die second direction, a 
branch or switch is built into die conveyor system whereby it will be possible to direct 
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the goods being conveyed on the conveyor onto a second or third eonveyor according 
to the sorting criteria. 

The total conv^or system from the first station to the secondary stations ^exeb^' 
5 becomes complex and expensive. Furtbennore, if a change in the production line i:!: 
desired, Ihe entire conveyor needs to be rebuilt or replaced by a new conveyor system. 

In some applications, fixed conveyor belts are being used although flexible conveyo:: 
systems which substantially improve both production and the woiking environment 
10 suzroundihg the oonv^TO could be used* 

One such application is loading and unloading of items fiom cargo bays on air plane:; 
and other relatively small spaces. At present unloading is done by manually lliting thi.' 
item, for example a suitcase, fi*om its position in the loading bay and onto th<: 

15 conveyor belt. The height in a typical civil commuter plane is between 90 and 150 cnri 
which puts a strain on tiie back of the person lifting the suitcases from the loading bay 
and onto the conveyor. The conveyor system is usually mounted on a vehicle and is o:r 
the type of a straight-line conveyor belt bringing the item fiom. the loading bay bo ii 
lower level where the item is tnaxsfieired, for example to a truck for transporting r: 

20 further onto luggage distribution vdncles, or vice versa. 


Fuxthermore, the traditional type of conv^ror used for unloading air planes can onl^' 
reach a limited distance into the loading bay. The distance fixmi the opting of &c 
loading bay to die back of the loading bay can in some air planes be fiom ei^t up to 

25 ten m^res. £n order to bring the items, usually higgage, fiom the back of the loadini;: 
bay to the conveyor arranged in the opening of die loading bay, sliding carpets or axi. 
additional small conveyor must be brought into the loading bay area. This requires ik 
further cumbersome routine and requires ibe continual redoing of the conveying 
structure as ttie luggage is unloaded Sam one end whereby the distance to conve^.- 

30 increasingly becomes longer. 
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In other stppliGaHonSt for example where goods need to be sorted as explained above 
or where goods need to be loaded or unloaded fiom tracks at a loading bay, there hi 
consequently a need for a flexible conveyor which is easily adjustable botti $idewayi> 
and in elevation. 

5 

The present invention addresses this problem by providing a flexible conveyor 
wherein the carrying structure comprises a load-canying chain where each UtiIc in tfa;? 
chain on its ixppcr side comprises convqfor belt support means, and on its imderaidi: 
comprises conveyor belt guidance means, and that each load-carrying diain litiW is; 
10 articulately joined for movement in three dimensions relative to the adjacmt links, andl 
further that the loading sur&ce of the conveyor belt is supported by the conveyor bel t 
si^port means, and further that means are provided at each end of the flexible: 
conveyor about which the convQ^r belt is guidebly turned. 

15 In the inventive flexible conveyor accordiixg to the invention, the . backbone of th*? . 

conveyor is a load-carrying chain which chain is made in such a way that each chau i 

link itself can be bent and turned within limits in any desired direction. As each link in . 

the chain comprises means on its upper side for guiding, the conveyor belt and mean:; 

on its undetside for canying and guiding the conveyor belt on its return trip, eadi 
20 chain link is a separate caixying structure. 

In a further advantageous embodiment of the invention, the chain links of die load- 
carrying chain are moulded as an integral part of the conveyor belt suj^oit means ami 
the conveyor belt guidance means. Advantageously, the moulded object can be mad:; 
25 fiom a plastic material. 

The flexible conveyor according to the invention can fhrdiennore be equipped witi 
two or more sets of adjustable support legs which can be attached to the load-caxrym^ 
chaixL As the load-caziying chain compiises means for both guiding and si^iportin.^ 
30 Che conveyor on its upper surface as well as conveyor belt guidance means on its 
underside, ihe legs can advantageously be attached to the load-carrying chain . The 
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load-canyiog chain has a certain stiif&ess such fliat it is not necessary to support eadi 
' and evezy chain link. 


The adjustable support legs can for example be adjustable by means of a telescopic 
5 ' arrangement driven by pneumatic or hydraulic means, or a linear dectric motor. Alsc- 
any mechanical means manually adjusting Oie elevation of the conveyor can be; 
applied to the present invention. 


The suppon legs or any other suitable support stracture which is attached to the 
10 conveyor can be equipped with wheels or other means for sliding the end of the 
support legs across a sur&ce on which die conveyor is supported. 

In a fijzther advantageous embodiment one or more of the conveyor belt support 
means projecting from its underside comprise roller means or ball means for $lidingl>' 

IS supporting at least part of the conveyor. This embodiment is especially advantageous 
for use in loading bays of air planes, trucks, and the like where it can be advantageous 
to have the conv^ror slidingly placed on the floor of the cargo bay. The rollers or balls 
make for very easy handling of die conveyor as it can be pushed/dragged manuall> 
into the most advantageous position in relation to the items, tot example luggage, 

20 which need to be transfenred onto the conveyor. Because of the flexibility built intc 
the conveyor by means of the carrying chain, it is possible to side-flex the conveyoi* 
belt around fixed obstacles placed in the cargo bay so that even the furthest regions oi' 
the loading bay area can be reached widi the conveyor according to the invention. 


25 In a further advantageous embodimmt, sides connecting the edges of the conveyoi* 
belt support means with the conveyor belt guidance means of eadi chain link an: 
provided. These sides make it possible in this flirther advantageous embodiment to 
increase the load on tihe upper side of the conveyor as part of die load is beini; 
transferred direcdy throu^ the sides down to the guidance means whidi then can 

30 transfer the load, eidier to the chain link itself; or to support means attadied to that 
particular chain link. 
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In a still further advantageous embodiment of die invention the conveyor belt suppor: 
means and the conv^or belt guidance means in the longitudinal plane of the conveyor 
comprises recesses and protrusions so that protrusions on one chain link fit within n 
recess in an adjacent chain link. 

5 

In dns configuration it is possible for the chain links to articulate ind^endently of thet 
adjacent chain link and still maintain a large supporting surface since the suppon: 
surface of one link overlaps with the supporting sur&ce of the ac^'accnt chain link. The: 
size of the protrusions and &e size of die recesses gives the conveyor acoording to die- 
10 invention a large degree of fireedom to articulate in all three dimensions withoui. 
sacrificing any load-bearing capabilities, as the conveyor belt to a large degree is 
supported on its entire surface. 

In a still fiirther advantageous embodiment, the means provided at each end of the 
IS flexible conveyor about which tiie conveyor belt is guidably turned, comprises side- 
members on the inner side of which a track is formed for guiding the conveyor belt. 
This track can for example be in the form of a groove having a ciurved shape whereb> 
the conv^or belt is guided inside the groove to a turn at the end of the conveyor. 
Altemati veiy a flange can be provided in the side members for supporting and guiding' 
20 the conveyor belt through the turn. 

The means for guiding the conveyor belt around die turn mainly serves two purposes. 
Firstly, it ensures that no bucklix^ will occur in the conv^or belt when it goes, 
throi^ the turn at the end of the conveyor, and secondly it alleviates some of the: 
25 slack arising during use of die belL 

By using for example sidorflexing belts such as Uniflex SNB side-flexing provided b}* 
uni-chains A/S, Denmark, the distance between two belt links in the conveyor bel: 
when being pulled on the iqsper side will be longer than the distance between two 
30 chain links on the under side when they are pushed back to the beginning of the bdt. 
The difSarence in lengdi can be up to 40%. In addition to this, an additional 10% 
difference can occur due to wear in the belt construction. The guidance mean:; 
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provided on the izmde of the sides helps to forcibly push the conveyor belt chain linlc? 
togedier so that no buckling occurs in the conveyor due to the flexible length of th4^ 
conveyor belt. 

5 In a still further advantageous embodiment of the invention, the conveyor belt i:; 
driven by a pinion drive engaging the belt adjacent to at least one of the mean^i 
arranged at each end of the conveyor. By having a simple engagement with the 
openings in the conv^r belt a very direct transmission is provided. When ifaesc 
means are furthermore cooperating with the guidance means for guiding the conveyor 
10 belt through the turn, undesired budding of the belt can be avoided, even under higti 
loads. 

Although the invention as described above only comprises one drive niotor, it iii 
evident that the conveyor can be used for reversible tasks as well by arranging cr 
15 second motor at the other end of the conveyor belt. This is especially useful in it 
number of applications, for example for loading and unloading cargo bays in airplanes^ 
and' the like in that first the luggage has to be loaded onto the plane and thereafter the; 
luggage has to be unloaded. 

20 The invention is explained below with reforence to the acconQ>anying diawing 
wherein 

Fig. 1 schematicdlly illustrates a cross-section throu^ an inventive conveyor 
according to the invention. 
25 Fig. 2 illustrates a conveyor according to the invention where the conv^or can b«r 
fined. 

Fig. 3 illustrates a schematic conveyor path. 
Fig. 4 illusttates a schematic conveyor paih. 
Fig. 5 illustrates ah. mi section of a convqFor. 

30 

Fig. 1 schematically illustrates a cross-section through an inventive conveyor 
according to the invention. On the upper side of the structure the conveyor belt 1 i^ 
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supported by conveyor bdt sopport means 2, On the underside of the conveycv, 
conveyor bdt guidance means 3 are provided These guidance means 3 compxi^e a 
flaiige 4 wbidi supports the conveyor belt when it is travelling bade to the beginni):^ 
of the conveyor. The load-canying structure 5 comprises a load-carrying chain 
5 consisting of a number of interconnected chain links. The chain links in the loai- 
canying -structure are interconnected in such a way that they can articulate in all fbp-^ 
dimensions. 

As is evident ftom the schemado presentation in Fig. 1, the conveyor belt suppoict 
10 means as well as the conveyor belt guidance means are exposed to wear. When tlie 
conveyor belt lEbr example is of the type SNB Flexible Belts** provided by uni-chaiiLS 
A/S, Denmark, the belt is advantageously made firom a mouldable plastic material. In 
order to minimise the wear on the carrying structure, the surfaces exposed to wear, i.s, 
surface 6 on the conveyor belt support means as well the upper sides 7 of the flanges 4 
15 can be provided with a wear-resistant material as for example Nylon"^, Delarin^, or a 
similar material. 

Due to the articulate connections between the load-carrying chain links 5 and d: e 
flexibility provided by die conveyor bdt 1 it is possible for the entire conveyor to flex 
20 in all three dimensions. 

Fig. 2 illustrates a conveyor according to the invention where die conveyor can i, e 
flexed betwem the situation in which it is shown, and the situation illustrated by 
phantom lines. 

25 

Again, due to the articulate cotuiection between the chain links making up the canying 
structure^ also differences in elevationp as illustrated fig. 3, can be overcome widi tl e 
conveyor according to tiie invention. Any combinations of flexibility as illus&ated in 
Fig. 2 and Fig. 3 or any other desired padi for die conveyor can be provided with a 
30 conveyor according to the invention. 
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Fig. 4 illustrates the underside of die carrying stnicture where the conveyor bell 
guidaace means are e\ident The conveyor belt is not illustrated in this figure^ but only 
the conveyor bdt guidance means are illustrated. 

S In order to provide a flexible construction and at the same time a large load-si^pporting 
surface, each link in the load-caizying chain is provided with conveyed' belt guidance 
means at the underside. The guidance means 3 comprise recesses 8 and protrusions 9. 
When flie load-cairying chain is assembled, the protrusions 9 will fit inside recesses 8 
in an adjacent chain link. In this manner^ the load-carrying surbce of one chain WnV i$ 
10 extended into the load-cartying sur&ce of the adjacent chain link so that an overlap 
between one chain link and the adjacent chain lii^V will occur whereby an even and 
smooth transition of the conveyor belt is effected. By making the recesses 
substantially larger than the protrusions 9 it i$ possible for one chain link to articulate 
relative to an adjacent chain link. • 

15 

In Fig. 5, an end section of a conveyor according to the invention is illustrated- The 
conveyor belt is not shown. The conveyor belt support means and the conveyor belt 
guidance means are integral parts of the end section 10 of a conveyor. Between the 
two end side sections 12^ a roUer can be fitted in the two apertures 1 1 for turning the 
20 conveyor belt On the inside of a side section 13 a groove 14 is provided ibr guiding 
the conveyor belt through the turn. 

Fujthennorey support means in the shape of legs IS are illustzated as being connected 
to the side members 12,13. These support means IS can be adjustable. The adjustable 
2S means are not illustrated but can have any shape suitable for the actual application, for 
example a telescopic hydraulic or pneumatic cylinder, telescopic means activated by z. 
linear electric motor or any manual means suitable for height adjustment* At the enc. 
of the legs, rollers can be provided for assisting and flexing the coDveyot finom side tc* 
side. 

30 

Likewise, turning back to Fig. 4, a ball means 16 is illustrated projecting fiom thi." 
underside of the guidance means whereby, when the conveyor is placed on a flat 


10 


88/16/2602 15:54 78203771 


PATRADE A/S 


SIDE 11/17 


9 

$iirface, fi>r example the floor of a loading bay in an air plane, it is possible to slide tbt* 
entire conveyor on a number of ball means 16, as illustrated. 

With the present invmtion a conveyor is provided which is flexible in th^el^ 
5 dimensions wfaerd>y for ciertain applications it will be possible to rq^lace a number o::' 
conveyors vnSi one flexible conveyor according to the present invention. FurtheImo^^ 
the conveyor according to the invention is especially useful for use in loading bays o:: 
air planes or other limited spaces where ordinary conveyors are unable to reach. 
Although the invention has been explained with reference to cargo bays and 
10 production processes, the conveyor per se is not limited to these ^>pl2cat2ons» but i:.- 
oniy limited by the definition set out in the appending claims. 
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CLAIMS 

1. Flexible conveyor comprising a caitying structure and a conveyor belt where tl:ie 
S upp^ side is defined by the conveyor belts loading surface, characterised in that Hxg 

carrying structure comprises a load-carrying chain, where each link in the chain on its 
upper side comprises conveyor belt support means, and on its underside conveyor bcdt 
guidance means, and that each load-cairying chain Ihik is articulately Joined f :ir 
movement in three dimensions relative to the adjacent links and further that tlie 
10 loading sur&ce of the conveyor bdt is supported by the conveyor belt support means, 
and fiirdier that means are provided in eadi end of the flexible conveyor about whic:b 
the conveyor belt is guidably turned. 

2. Flexible conveyor according to claim 1, chftraeterised in that the chain links of tlie 
15 load-carrying chain are integral with the convenor belt support means and tlie 

i^nveyor belt guidance means» and tbat it is made firom a mouldable plastic material. 

3. Flexible conveyor according to claim 1, characterised in that two or more s^ of 
adjustable support legs can be attached to the load-carrying chain. 

20 

4. Flexible conveyor according to claim 1, characterised in that one or more of tlie 
conveyor belt support means projecting from its underside comprises roller means c^r 
ball means for slidingly supporting at least part of the conveyor. 

25 5. Flexible conveyor according to claim 1, characterised in that at both sides of tlie 
conveyor connecting the edges of rh& conveyor belt support means with the conveyiK 
belt guidance means of each chain link sides are provided. 

6. Flnible conveyor according to claim 1, characterised in Chat the conveyor b€:lt 
30 support means and the conveyor belt guidance means in the conveyor's longitudiniil 
plane comprises recesses and protrusions^ such that protrusions on one chain link fits 
within a recess in an adjacent diain link. 
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7. Flexible conveyor according to claim 1, diaractensed in that the nxeans provided 
at each end of the flexible conveyor about livfaich the conveyor belt is guidably turned, 
comprises side members on the inner side of which a track is formed for guiding tbe 

S conveyor belt 

8. Flexible conveyor according to claim 1, characteriaed in that the conveyor belt 
driven by a pinion drive engaging in the belt adjacent to at least one of the means 
arranged at each end of the conveyor. 

10 
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ABSTRACT 

The present invention relates to a flexible conveyor comprising a canying stnictun: 
and a conveyor bdt where the upper side is defined by the loading surfiace of th<i 
conveyor belt 

5 

The invention provides a flexible conveyor comprising a canying stnicture and Si 
conveyor belt where the upper side is defined by the conveyor belt loading surface: 
characterised in that die canying structure comprises a load-canying chain where ead:: 
link in the chain on its upper side comprises conveyor belt support means, and on its: 
10 underside conveyor belt guidance means, and that each load-cauying chain link is: 
articulately joined for movement in three dimensions relative to the adjacent links and. 
further that the conveyor belts loading surface is supported by the conveyor bel: 
support means^ and further that means are provided in each end of the flexible^ 
conveyor aljout which the conveyor belt is guidably turned, 

15 

(Fig. 5) 
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